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$n$ $x=$













$x=(x_{0,0}, x_{0,1}, \ldots, x_{\sqrt{n}-1,\sqrt{n}-1})\in\{0,1\}^{n}$



































$x=(x_{1}, x_{2}, \ldots, x_{n})\in\{0,1\}^{n}$
$g$ $g(x)\in\{0,1\}$ $x_{i}$
$g(x)=sign(xw-\theta)=\{\begin{array}{l}1 if \sum_{i=1}^{n}x_{i}w_{i}\geq\theta,0 otherwise.\end{array}$




$x_{1},$ $x_{2},$ $\ldots,$ $x_{n}$
$x_{1},$ $x_{2},$ $\ldots,x_{n}$









$P_{D}^{n}$ $\sqrt{n}$ $n$ $\sqrt{n}$
$\sqrt{n}$ 2
$x$ $=$ $(x_{0,0},x_{0,1}, \ldots, x_{\sqrt{n}-1,\sqrt{n}-1})$ $y$ $=$
$(y_{0,0}, y_{0,l}, \ldots, y_{\psi F-l_{V}n-l})$ $i>k$ 9
$j<l$ $x_{i,j}=y_{k,l}=1$
$i,j,$ $k,$ $l$ 1











$\zeta J_{0}(x)$ $\prime x_{1(x)}$ $a_{2}(x)$ $\zeta\chi_{3^{(A)}}.$ $/j_{0^{\langle 1\rangle}}.\cdot$ $\beta_{1(\})}\beta_{2(\nu)}$ $\beta_{3}0\rangle$
$1$ 3 2 $0$ 3 2 $0$ 1
3.1
1 $P_{D}^{n}$ $s=O(\sqrt{n}\log n)$
1
$x=(x_{0,0}, \ldots, x_{\sqrt{n}-1,\sqrt{n}-1})\in$
$\{0,1\}^{n},$ $y=(y0,0, \ldots, y_{\sqrt{n}-1,\sqrt{n}-1})\in\{0,1\}^{n}$
$0\leq$
$j\leq\sqrt{n}-1$ $j$ $x$ $j$
















$\sqrt{n}-2\geq l\geq 0$ $l$
$\beta_{l}^{*}(y)=\max(\beta_{l}(y), \beta_{l+1}^{*}(y))$ (2)





2: $\alpha J(x),$ $\beta_{l}(y)$ $\beta_{l}^{*}(y)$
$(\Rightarrow):\alpha_{j}(x)+\beta_{l}^{*}(y)\geq\sqrt{n}$ $l=j+1$
$i$ $l$

















$i,$ $j,$ $k,$ $m$ $x$ $j$
$x_{0,j},$ $x_{1,j},$ $\ldots,$ $x_{\sqrt{n}-1,j}$ $x_{i’,j}=1$
$i’$
$y$ $m$
$y0_{m},$ $y_{1,m},$ $\ldots,$ $y_{\sqrt{n}-1,m}$ $y_{k’,m}=1$
$k’$ $i’\geq i$
$k\geq k’$ $i’\geq i>k\geq k’$
$i<m$ $x_{i’,j}=y_{k’,m}=1$
$\grave{}$ $i’,j,$ $k’,$ $m$
$\alpha j(x)=i’,$ $\beta_{m}(y)=(\sqrt{n}$





$\alpha j(x)$ $\beta_{l}^{*}(y)$ $0$
$\alpha_{j}(x)+\beta_{l}^{*}(y)\geq\sqrt{n}$












$\alpha_{j}(x)$ 2 $0\leq t\leq\tau-1$
$t$ $g_{j_{t}}^{x}$ 1
$x_{0,j},$ $x_{1,j},$ $\ldots,$ $x_{\sqrt{n}-1,j}$
$\dot{n}_{x}$















$0\leq l$ $\leq$ $\sqrt{n}-1$ $l$




$t\leq\tau-1$ $t$ } $g_{l,t}^{y}$











$g_{l,\tau-1}^{y}$ ( $\beta_{l}(y)$ 2
$0\leq l\leq\sqrt{n}-1$ $l$ $\beta_{l}^{*}(y)$
2 $C^{*}$
$C^{*}$ $\tau$ 2 2
$a\in\{0,1\}^{\tau}$ $b\in\{0,1\}^{\tau}$
$C^{*}$




$a$ $=$ $(a_{0}, a_{1}, \ldots, a_{\tau-1})$ $\in$ $\{0,1\}^{\tau}$ $b$ $=$
$(b_{0}, b_{1}, \ldots, b_{\tau-1})\in\{0,1\}^{\tau}$
$(h_{0}^{y}(a, b), h_{1}^{y}(a, b), \ldots , h_{r-1}^{y}(a, b))$
$=\{\begin{array}{l}a \sum_{t=0}^{\tau-1}2^{t}a_{t}>\sum_{t=0}^{\tau-1}2^{t}b_{t} b \end{array}$
$C^{*}$ $3_{\mathcal{T}}+2$
2 $\tau$ 2 $a,$ $b$
2 $g^{a}$ $g^{b}$
$g^{a}$ $g^{b}I$ $a=(a_{0}, a_{1}, \ldots, a_{\tau-1})$ $b=$








2 $g_{t}^{a},$ $g_{t}^{b}$ $0\leq$
$t\leq\tau-1$ $\sum_{t=0}^{\tau-1}2^{t}a_{t}>$




$h_{t}^{y}$ $0\leq t\leq\tau$ 1
2 $a=(a_{0}, a_{1}, \ldots, a_{\tau-1}^{-})$







$g_{\sqrt{n}-1,0}^{y},$ $g_{\sqrt{n}-1,1}^{y},$ . . . , $g_{\sqrt{n}-1,\tau-1}^{y}$




























$t\leq\tau-1$ $t$ $g_{j_{t}}^{x}$ $h_{l,t}^{y}$
$2^{t}$
$r_{j}(x, y)= sign(-\sqrt{n}+\sum_{t=0}^{\mathcal{T}-1}2^{t}(g_{j,t}^{x}(x)+h_{l,t}^{y}(y)))$
1 $r_{0},$ $\ldots,$ $r_{\sqrt{n}-2}$
1
$P_{D}^{n}(x, y)=1$
$r_{0},$ $\ldots,$ $r_{\sqrt{n}-2}$ OR $g$
$C$
$g$ 1
$r_{0},$ $r_{1},$ $\ldots,$ $r_{\sqrt{n}-2}$ 1
$g(x, y)= sign(-1+\sum_{j=0}^{\sqrt{n}-2}r_{j}(x, y))$
$s$












1 $0\leq j\leq\sqrt{n}-2$ $j$
$\alpha_{j}(x)+\beta_{j+1}^{*}(y)\geq\sqrt{n}$ $\sqrt{n}-1$
$r_{0},$ $r_{1},$ $\ldots,$ $r_{\sqrt{n}-2}$














$x$ $=$ $(x_{0}, x_{1}, \ldots, x_{n-1})$ $\in$ $\{0,1\}^{n}$ $y$ $=$
$(y0, y_{1}, \ldots, y_{n-1})\in\{0,1\}^{n}$









$P_{D}^{n}$ $x=(x_{0,0}, \ldots, x_{\sqrt{n}-1,\sqrt{n}-1})$
$y=(y_{0,0}, \ldots, y_{\sqrt{n}-1_{V} -1})$ $0\leq i\leq$

























$O(\sqrt{n}\log n)$ $\Omega(\sqrt{n}/\log n)$
$P_{D}^{n}$
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